Determining the value of companies based on human capital is a growing challenge in an economy increasingly based on knowledge and services. Such companies also depend on the contribution of key people to generate value, especially at certain phases of their development. Based on a case study of an engineering design firm (Firm), this article details a method that can be replicated to determine the value of other companies in the service sector. We also propose a financial method to support decisions on sharing that value -and how to do so -among the key people, to compensate them in line with the importance of their contributions. Finally, we point out the difficulties of this process and the variables that must be monitored by companies to reach their objectives of creating value and retaining talents.
BBR, Braz. Bus. Rev. (Engl. ed., Online) , Vitória, v. 11, n. 1, Art. 3, p. 48 -68, jan.-feb. 2014 www.bbronline.com.br Boutellier & Karyotis (2010) add that intellectual capital basically involves three dimensions\; human (knowledge and ability to execute tasks); structural (organization of processes, teamwork); and relational (relationship with customers and suppliers). This classification is similar to those used by Kayo (2002) , Sveiby (1997 , cited in Kayo et al., 2006 , Kristandal & Bontis (2007) and Lima & Carmona (2010 .
Authors such as Stewart (1997) and Klein & Prusack (1994) , in discussing human capital, clarify that for the tacit knowledge of employees and external specialists to be converted into an asset, some type of formalization and ordering/organization is necessary to allow that knowledge to be protected and monetized. Sullivan (2000) also points out that such organization and formalization of knowledge will only have value when aligned with the vision and strategy of the company. In other words, the company must be able to make that knowledge generate results.
Boutellier & Karyotis (2010) review the literature on methods to value intangible assets, including methods that compare the market value against the book value or replacement value of the intangible assets (market-to-book and Tobin's Q, respectively), or methods that estimate the exceeding cash flow a company is able to generate in comparison to its competitors, segregating how much of this superior performance results from tangible and intangible assets. In all these methods, the generation of value also depends on the firm's tangible assets, and segregating that contribution poses an additional difficulty in pricing the intangible assets. The methods are generally flawed and incomplete, and can only be applied to companies with shares traded in the market. This winds up excluding a large portion of Brazilian service companies.
The same difficulty exists in methods based on multiples, which use as a reference recent transactions or licensing agreements involving similar assets. Even when it is possible to identify those transactions and the amounts involved, doubt remains as to how similar the reference assets are to those targeted for valuation. As pointed out by Kayo et al. (2006) , a fundamental trait of all intangible assets is their singularity and thus unique ability to generate competitive advantages and abnormal returns in relation to the market. This makes valuation of intangibles based on multiples a dicey proposition. Nevertheless, multiples continue being used for the valuation of companies, such as in Deutscher (2005) , who uses a combination of methods to converge to the fair value of firms.
Reilly & Schweihs (1998) try to estimate the replacement cost of an intangible asset,
i.e., the cost that would be necessary to develop that intellectual capital, including the costs already incurred in personnel, systems and everything else necessary to develop the intellectual capital. Even though such costs are easy to obtain from the accounting books, it is evident that using this method for valuation runs up against the impossibility of connecting costs with the persons who really generated the knowledge. Nor can it be forgotten that certain people are not easily replaced, particularly in small firms. As pointed out by Kayo et al. (2006, p. 81) , in Brazil there is an additional difficulty, because unlike in the United States, the accounting of R&D expenditures or other intangibles is very hard to identify 1 .
There is a consensus in many of the mentioned works that the best way is to try to estimate the economic benefits obtained by the company, segregating them to the extent possible into those derived from tangible and intangible assets, and bringing those benefits to present value by applying a discount rate that reflects the inherent risk of the business.
According to Deutscher (2005) , this "good old cash flow" method is the most appropriate.
Damodaran (2009) also uses discounted cash flow, while noting the challenge of estimating future cash flows generated by intangible assets.
The method proposed by Lev & Mintz (1999) seeks to separate the value generated by intangibles from that generated by tangible assets by simply deducting the cash flow generated on average by tangible and financial assets from the firm's total cash flows, obtaining a "normalized" cash flow, which is then brought to present value by applying a suitable discount rate. That discount rate can be similar to the rate of return required by the market for companies that are intensive in intangible capital, such as biotech and software companies, among others. Lev (2001 , cited in Kayo et al., 2006 argues that the risk of intangible assets is substantially higher than that of tangible assets, so the discount rate should be commensurately higher. On the other hand, Boutellier & Karyotis (2010) note that certain intangible assets open the company to new future options, such as the option to expand in a determined market or even interrupt R&D investments if the scenario turns unfavorable.
These options/flexibilities generate additional value that can be priced best by the real options method, as detailed in Trigeorgis (1993) , Copeland & Antikarov (2003) and Amram & Kulatilaka (1999 software and pharmaceutical companies, demonstrates that the flexibilities inherent in intangible assets far outweigh the higher risks associated with knowledge-based activities. Deutscher (2005) further stresses that the value of an intangible good does not depend on the asset itself, but also, and often more significantly, on how that intangible asset fits into the buyer's strategy. The author gives the example of the privatization of Banespa in Brazil, in which Spain's Santander priced the company nearly four times higher than competing
Brazilian banks in the bidding, because of its value as a platform for fast entry in the Brazilian market, with options for expansion.
Studies such as Nelson (1982, cited in Boutellier and Karyotis, 2010 ) comment on the possible obsolescence of intangible assets, which just like other assets can have a limited useful lifetime or can depreciate due to the actions of rivals. According to Deng, Lev & Narin (1999) , the shorter the cycle of new patents, the better the performance of firms in market value, i.e., in industries with higher frequency of innovation, the value of firms tends to be higher. The maintenance or growth of the value of a business depends, in this case, on its capacity to generate innovations or new products to counterbalance fading products. That capacity is hence a valuable intangible asset. Reilly & Schweins (1999) point out that, eventually, the capacity to produce financial results determines the economic value of an intangible asset. Sullivan (2000) , in defining intellectual capital as knowledge that can be converted into profit, also stresses this economic foundation, measureable by the discounted cash flow or real options method. We chose the discounted cash flow method for application in this work.
METHODOLOGY
Although the literature is rich in ideas on how to value intangibles, few authors have tried to actually apply them in the solution of real cases. We aim to contribute in this respect, The Specialists originate contracts, introduce new Products or bring new clients to the Firm, and thus are important to its longevity. They are remunerated for the time worked and also receive a commission on the profit forecast for each contract, at a percentage negotiated in advance, paid whether or not the profit materializes. To summarize, the Specialists are compensated based on the projected rather than realized profit. This is a common practice in service companies that contract employees and consultants. The clients' default rate has traditionally been very low, so that nearly all billings are paid, although occasionally with some delay. The Specialists are therefore not subject to clients' default or volatility of profits.
The average profit margin in the period from 2006 to 2011 was 20%, below the 25% used as target in the contracts and as a reference for compensating the Specialists. There was considerable volatility in the period, with the margin ranging from -7% to 38%. The Firm's managers and the Specialists participate together in the budgeting and pricing of each contract, as well as in defining the costs to be incurred during performance of each contract.
Therefore, both the Firm and the Specialists contribute to and have responsibility for this volatility, but the Firm absorbs the bottom-line impacts. Table 1 shows the relative importance of each Product in generating cash flow and demonstrates that such stakes vary a lot. This is common among service companies, so projections are a challenging task. We held about ten meetings with two executives of the Firm and a representative of the group of Shareholders to define the assumptions to be used in the projections. Despite the limited data available broken down by Product -only five years -,the group involved in the discussion had extensive experience in the Firm, which facilitated the brainstorming on the future perspectives of each Product. At the end, the Shareholders and executives agreed to use the average participation over the past five years as a benchmark for the relative importance of each Product in future cash flows. Among the risks facing the Firm and its shareholders, which can also affect the Firm's value, the following were considered the most relevant: and Shareholders indicated there are no significant differences regarding these aspects.
The tangible capital is very small. The Firm leases office space, so its main tangible asset is its IT equipment, with an irrelevant value in comparison with the intangible capital.
Therefore, the questions raised by Lev (2001) and Lev & Mintz (1999) , discussed in section 2, were not taken in to account in the Firm's valuation.
INTANGIBLE CAPITAL OF THE FIRM
As stated, the Firm provides services involving engineering designs, and its capital is almost entirely formed of intangibles. The analysis of the past cash flow generation (free cash flow to the Shareholders), which served as the basis for projections, was performed for each Product, as shown in Table 1 , and was based on a short period-2007-2011-during which there is greater detail on the performance of each Product/contract.
There are situations where the knowledge on how to carry out the work is nearly all held by the Specialists, who also originate the contracts because of their professional network. In such cases, the Firm only provides logistic/legal/administrative support, so an important portion of the intangible capital does not belong to the Firm. In such cases, the Specialist can take the clients and knowledge to another company, along with the Product's future cash flows.
At the other extreme, there are situations where the knowledge is already completely disseminated internally, to the point where the Firm alone can originate new business and carry out the work with little or no interference from the Specialist, who most likely permitted or even promoted the dissemination of knowledge within the Firm. In this situation, it makes sense to grant the Specialist an additional remuneration or even an equity stake in the Firm.
Between these two extremes is a grey area that requires analysis of how much each Product -and its capacity to generate cash -is indeed the property of the Firm. In these situations, we used the taxonomy proposed by Kristandal & Bontis (2007) and Lima & Carmona (2010) , but adapted it to the specific case of the Firm: we analyzed the intangible capital related to each Product in light of its relational, intellectual and structural dimensions, identifying which of these dimensions are already owned by the Firm. 
Intellectual Capital
The intellectual capital refers to the value aggregated to the Firm by the knowledge about the client and/or the sector where it operates, the technical/theoretical/practical knowledge, the capacity to develop new Products or adjust existing ones to the needs of clients, the ability to learn, the ability to perform contracts within or below the forecasted cost, the capacity to deliver the required quality, the mastery of methodologies. When the Firm detains these capabilities, the value associated with them belongs to the Firm.
Structural Capital
The structural capital is connected to the daily routines of the Firm, i.e., its good management practices and internal controls, not only involving the financial and progress monitoring of contracts monitoring, but also the required information and logistic controls, to the point of not requiring the participation of specific persons in those tasks. It also involves a good organizational climate and team spirit.
METHODOLOGY UTILIZED TO VALUE THE FIRM
The valuation of the Firm was based on the discounted cash flow method, according to the assumptions detailed next and segregating the cash flow generation by Product. The discounted cash flow (DCF) method starts with a projection of cash inflows and outflows in future years, seeking to infer the net cash flow Shareholders will obtain at the end of each year. The free cash flows to the Shareholders are brought to present value at the base date (December 2011) using a discount rate considered sufficient to remunerate the inherent risk of the business, while preserving consistency with the return on other investments available in 
Discount Rate
According to financial theory, the higher the risk, the greater will be the return demanded by investors. The broadest concept of risk considers the beneficial effect of diversification, i.e., that a portion of the risk of a determined business can be eliminated without cost simply by portfolio diversification. On the other hand, the risk that remains, even after diversification, must be remunerated by a discount rate which makes economic sense when compared to alternative investments available in the market, including those considered risk free. There are various academically accepted models, of which the most widely used is the capital asset pricing model (CAPM), which we applied in this work.
Considering a market in which a highly diversified portfolio generates a return Rm to an investor and a risk-free asset generates a return Rf, the CAPM suggests that the return required by the shareholders of a determined company should be:
where β is a measure of covariance that aims to ascertain the sensitivity of the business return to the return of the market as a whole, both referenced to the risk-free asset's return, Rf.
In years is fragile and difficult to endorse empirically, given the continuing effects of this crisis and the short history of this structural break.
Therefore, based on the parameters described above, we reached a nominal discount rate of 17.7% per year which, assuming annual inflation of 5%, produced a real discount rate of about 12% per annum. We used this to bring the projected free cash flows to the Shareholders to present value, always in terms of purchasing power of December 2011.
The literature contains alternative models to the CAPM that result in a higher discount rate for valuation of small companies, as is the Firm's case. Titman & Martin (2011: 122-123) cite as an example the model adopted by Ibbotson Associates, which attributes an additional risk premium of 4.01% to companies with market value under US$ 331 million, or the threefactor model of Fama and French, which also tries to capture an additional risk premium applicable to companies with lower market value. Damodaran (2010: 31-34) reports some empirical studies that try to identify this risk premium for small companies, not always with conclusive results. Damodaran also notes that one problem of adopting an additional risk premium when valuing small companies is that this simplified approach can cause analysts to forgo questioning which factors really make these companies riskier.
Therefore, in valuing the Firm, we adopted the discount rate of 12% per year indicated by the CAPM, without an additional risk premium. However, the Firm's undeniable higher risk, not only because of its small size, but also due to its dependence on intellectual capital, was taken into account by formulating three possible future scenarios, as described in sections 3.3.2 to 3.3.4.
The discount rate of 12% p.y., the assumptions adopted for the three future scenarios and the definition of the probabilities of occurrence of those scenarios were discussed in the working meetings with the executives and representative of the Shareholders, and were endorsed by them.
Scenario 1/Valuation 1: Growth
We tried to verify the causality between GDP growth and other macroeconomic variables on the Firm's revenues, but the improvement in explanatory power was negligible, Figure 1 . We maintained the historical average profit margin to calculate the future cash flow from each Product. As of 2021, we considered a 3% real yearly growth of free cash flows to the Shareholders, in perpetuity.
Projections relied on simplified assumptions and a limited method, given the short data history, but these limitations are common even in the valuation of large listed corporations, and will most likely be faced in other valuations of companies in the service sector.
Scenario 1 (optimistic) assumes that the Firm develops a team able to take the place of the current key people and also generates a large enough portfolio of clients/contracts and a strong enough brand to make it resilient to economic squalls and changes in governments.
Although in the past the Firm was able to maintain that cash flow growth (or even surpass it), perpetuating this capability is more probable if the Firm becomes large enough not to suffer from the departure of specific people. Besides this, personal relationships with the clients'
personnel -not so fundamental if the Firm is among the largest in the sector -are still relevant to generate new business opportunities.
Scenario 2/ Valuation 2: Business as usual
Here we assume that in the future the Firm will maintain the average revenue and generation of cash flow observed since [2005] [2006] , when it reached a new level after the introduction of new Products. In this scenario, the Firm will only be able to replace obsolete Products and the new clients attracted will only offset the loss or exhaustion of opportunities with current clients. This scenario still requires efforts to originate new contracts and the ability to replace any strategic people who leave the fold, in perpetuity.
Scenario 3 / Valuation 3: Decline
Scenario 3 (pessimistic) envisions a situation in which the Firm loses some key personnel, and the remaining team members are not able to bring in substantial new contracts or win over clients with the same intensity as in the recent past. It is a scenario of deteriorating structure in which the Firm is sill highly dependent on specific people (in the described by authors such as Nelson (1982) , so we assumed revenues to decline from 2011 onward, until the Firm goes out of business in 2021.
Weighted scenario
The model allows weighting the chances that each of these three scenarios will materialize. In the valuation study, we assumed that Scenarios 1 and 2 have respective likelihoods of 50% and 40% while the probability of Scenario 3 is 10%. 3 1,6 1,8 1,8 1,8 2,0 2,4 2,6 2,1 1,9 2,1 2,3 2,1 2,4 2,7 3,0 3,3 3,4 3,5 3,5 3,6 3,7 3,8 3,9 In past years Brazil's real interest rates were much higher than at this writing.
Therefore, in estimating how the value increased over the years because of the introduction of new Products, we used decreasing discount rates, falling smoothly from 24% p.y. in 1995 to 12% in 2011 and onwards.
The choice of probabilities is key to value the Firm. It was necessary to have a series of discussions with the Firm's executives and Shareholders as well as to conduct sensitivity analyses to these and other assumptions, such as cash flow growth rates, net margins per Product and each Product's stake in revenues. We adjusted these assumptions, within the limits considered possible by the executives and Shareholders, to reach the Weighted Scenario considered most reasonable. According to the typology adopted for the components of the Firm's intangible capital in section 3, it is clear that Specialists contribute more to the relational and intellectual capital.
To what extent has this capital been appropriated by the Firm? Has Specialists' remuneration been coherent, or is it justifiable to offer them an equity stake in the Firm?
For this purpose, we analyzed each Product by its level of maturity, defined as its sustainability in the Firm without the Specialist. From Figure 3 it can be seen that Products 1, 2 and 3 already existed at the start of the analysis ( Specialist is making to the Firm, whether the negotiated percentage is fair. This analysis was carried out along with executives and Shareholders during brainstorming meetings. Figure 4 indicates the percentage of profits to be held by a particular Specialist, depending on his/her relational and intellectual contributions to a Product.
When a Product reaches the maturity stage, in which the Firm originates and performs all the contracts without having to rely on the Specialist, this occurs because the Specialist has already contributed this intangible capital to the Firm. In this case, the Specialist no longer receives a share of the profit from each contract, but it makes sense to allow a continuing reward in the form of an equity stake in the Firm, to allow participation in the value aggregated by this Product to the Firm.
Each Product's stage is a function of the capability of originating and performing new contracts involving the Product without the need for a Specialist. In the previous sections we analyzed the six existing Products and concluded that Products 1, 2 and 3 are already in the advanced maturity stage, because they have attained recognized specialization status, and do not need the Specialist's help to perform new contracts. In turn, Product 6 clearly still depends on the relational and intellectual capital of Specialists, while Products 4 and 5 lie between these extremes. In the latter cases (Products 4 and 5), the remuneration was still kept as a percentage of the contracts' profits, exclusively. After all, in these cases care must be taken not to remunerate the same contributions twice.
The policy of granting an equity holding (or an equivalent payment in cash) therefore presupposes that the Specialist has already transferred all the relational/intellectual capital to that even in situations when a large part of the relational/intellectual capital comes from the Specialist, it is fair for the Firm to have a significant share of the profit, given the risks it runs, as described in section 3.
To support the decision on the financial arrangement with each Specialist, we used a simplified model, in two steps, that reflects the main concepts detailed in this section:
Step 1 Figure 4 is filled in as an example, in the most extreme situation where the Specialist is fundamental and the Firm is only the legal and operational vehicle to perform the contract. In this case, the Specialist might receive up to 60% of the forecast profit from the contract. This upper limit is to be defined in the brainstorming meetings with Shareholders and Specialists, is the base for defining the maximum weights of each contribution, recalling again that the Firm rather than the Specialists assumes the legal, tax and labor risks. Besides this, the Firm finances the contract and the fixed costs along the way, and also undertakes the risk of default or late payment. answers, the lower the upper limit for that Specialist. In Figure 4 , the maximums of 10% for each contribution are only illustrative. In the real evaluation, each Product has different maximum shares, depending on its history.
In situations in which the conclusion was that a Specialist should have received more for past collaboration, the Shareholders decided to negotiate a settlement, with the aim of keeping those Specialists with the Firm. Shareholders also started to signal to the Specialists that when they contribute their intangible capital to the Firm, they are entitled to an equity stake (or equivalent cash payment), calculated clearly as detailed next in Step 2, to stimulate transfer of knowledge to the Firm.
Step 2: at this point, it is up to the Shareholders to define whether a particular Specialist has already contributed his/her entire intangible capital to the Firm.
Step 1 of the analysis helped in this reflection. It is enough here to imagine what the answer would be to the questions in Figure 4 in a new contract involving the Product. If they are all negative, it will indicate that the relational/intellectual capital has already been appropriated by the Firm.
Likewise, the percentages of participation considered fair in Step I can serve as a reference regarding the upper bound of shareholding participation to which the Specialist could be entitled in these cases.
In situations where the Firm has already appropriated all the intangible capital, we analyzed each Specialist and each Product where he/she contributed. The equity stake decided by the Shareholders was applied to the value in December 2011 of the Product(s) that each Specialist helped to create /consolidate (obtained as detailed in section 3). We then calculated the percentage that such value represents in the Firm's overall value, reaching the shareholding participation to which each Specialist is entitled. Step 1 of the analysis, the intangible capital related to Products 1, 2 and 3 has already been fully appropriated by the Firm.
It makes sense that the final equity stake in the Firm has to be lower than that originally received as participation in the profits at the time the Product was in its initial stage, since the future of that Product no longer depends on the Specialist's additional time or efforts. Also, other Products to which the particular Specialist did not contribute can become relatively more important in the future value for the Firm. Besides this, the firm might start creating its own technology for that Product, by updating and improving it.
In the case of the mature Products of this Firm, the model only served as a reference for the Shareholders to define, on a case-by-case basis, the possible equity stakes or financial settlements
CONCLUSIONS AND RECOMMENDATIONS
The article describes, based on a process of valuation of a medium-sized engineering design firm, a method that can be useful to companies that are strongly reliant on human capital and need to appraise their value for prospective merger/acquisition transactions, as well as to structure a system for compensating their key people.
The different dimensions of human capital present in these companies -intellectual, relational and structural -according to the taxonomy observed in studies such as Kristandal & Bontis (2007) and Lima & Carmona (2010) , helped in the task of ascertaining the contribution of key people to the creation of value for the Firm. Out aim here was to convert that qualitative analysis into monetary values that could be used by the Firm in negotiating of its system of remuneration or equity stakes.
Despite the difficulty of converting the Firm's intangible capabilities into a projection of future cash flows, the executives and shareholders of the Firm in general converged in the formulation of the future scenarios. The process of discussion in the Firm served as an alert regarding possible weaknesses and the need to improve the system of information control, to incorporate ongoing record keeping of the costs and revenues per contract/Product, the amounts paid to people as remuneration for each contact, the originally projected revenues and expenses versus the observed cash flows from each contract and type of Product, the rates of success/failure to meet targets and the qualitative contribution of each key person.
The presence of a system to keep track of these aspects and a longer series of historical data would allow more sophisticated analyses of the volatility and risk of each Product, the risk of obsolescence and the options inherent to the Firm, thus allowing a more detailed evaluation of the intangible capital, building on the ideas of authors such as Boutellier & Karyotis (2010), Deutscher (2005) and Lev (2001) .
